We appreciate the interest of, and valuable suggestions from, Munakomi et al.[@bib1] regarding our recently reported study "Acute Hemorrhage After Intracerebral Biopsy in COVID-19 Patients: A Report of 3 Cases."

In their letter, Munakomi et al.[@bib1] rightly emphasized the necessity for preoperative screening of patients with coronavirus disease 2019 (COVID-19) to identify those patients prone to hemorrhagic complications after neurosurgical interventions. They discussed the 3 stages of NeuroCOVID, described by Fotuhi et al.[@bib2] NeuroCOVID stage I, in which the binding of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is limited to the angiotensin-converting enzyme II receptors in the nasal and gustatory cells, can lead to impairment of smell or taste, without a significant cytokine storm.[@bib2] Fotuhi et al.[@bib2] referred to stage II as the phase in which an immune response is activated that subsequently leads to increased cytokines and hypercoagulation cascades. During NeuroCOVID stage III, the blood--brain barrier will become damaged, resulting in edema and brain injury and potentially leading to encephalopathy. At stage III, the risk of intracranial hemorrhage is at its highest.[@bib2]

The findings from postmortem brain magnetic resonance imaging analyses and autopsies, recently conducted at our center, have supported this theory. Analyses of postmortem brain magnetic resonance imaging studies have demonstrated macro- and micro-subcortical bleeding, asymmetric olfactory bulbs, and posterior reversible encephalopathy syndrome--related brain lesions in patients who had died of COVID-19.[@bib3] No specific brainstem abnormalities were found. In addition, 11 brain autopsy reports revealed cerebral hemorrhage in 8 patients, focal ischemic necrosis in 3 patients, edema in 5 patients, and diffuse or focal spongiosis in 10 patients.[@bib4] No evidence of viral encephalitis was found. Real-time reverse-transcription polymerase chain reaction tests showed the presence of SARS-CoV-2 in 9 of the 11 cerebral samples.[@bib4]

Munakomi et al.[@bib1] proposed the assessment of anosmia and ageusia and the examination of the viral load of SARS-CoV-2 in the cerebrospinal fluid (CSF) to screen for high-risk patients. However, we believe that careful interpretation is needed when assessing these data.

We do agree with the importance of a preoperative check for symptoms such as fever, cough, shortness of breath, anosmia, ageusia, and other neurological symptoms. The presence of alterations in olfactory and taste function is, however, not limited to NeuroCOVID stage I. It is crucial to realize that patients with COVID-19 can present with a variety of immune-mediated neurological symptoms but that other underlying etiologies could still be present and have resulted in their neurological conditions.[@bib2]

Second, SARS-CoV-2 CSF analysis has been proposed by Munakomi et al.[@bib1] Several cases of SARS-CoV-2--triggered immune-mediated encephalopathy or meningitis have been reported. Three cases were found with a positive PCR test from a SARS-CoV-2 CSF analysis.[@bib5] ^,^ [@bib6] Nonetheless, such analyses were negative for 9 reported cases of COVID-19 associated with encephalopathy and meningitis.[@bib7], [@bib8], [@bib9] Al Saiegh et al.[@bib10] described 1 case of a subarachnoid hemorrhage due to a ruptured aneurysm and a second case of an ischemic stroke with massive hemorrhagic conversion. However, the SARS-CoV-2 CSF analysis was negative for both cases.

From the currently available reported data, we have concluded that the value of SARS-CoV-2 CSF analysis should be limited to screening for neurotropism among patients with COVID-19 requiring neurosurgical intervention. Whether the presence of SARS-CoV-2 in the CSF is related to an advanced NeuroCOVID stage should be subjected to further examination to obtain a comprehensive understanding regarding the role of SARS-CoV-2 CSF analysis in screening patients with COVID-19 requiring neurosurgical intervention. Until then, high degree of vigilance is recommended.
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